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@ Self extinguishing polyolefinic compositions.

€ Polymeric compositions possessing an improved resist-
ance to combustion, said compositions consisting of an ole-
fine and, for every 100 parts by weight of total composition:
(1) 1-5 parts of red phosphorus;
(2) 0-10 parts of a compound that by thermal decomposi-
tion will mainly free ammonia;
(3) 0.3-2 parts of a promoter of free radicals.
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CASE N° B, 3001

DE SCRIPTION

of an invention having for a title:
"SELFESTINGUISHING POLYOLEFINIC COMPOSITIONS.™
In the name of : MONTEDISON S.p.A., an Italian Compangwith
head offices in Milan (Italy) - Foro Bona
parte 31.
Named inventors: Franco MARCIANDI, Pasquale RELVINI.
Filed: 26.8.'81 under N° of Appl. 23.645 A/81.

The present invention concerns polyolefinic composi-
tions displaying an improved resistance to combustion.
From the Prior Art there are known various methods

for improving the anti-ignition properties of olefinic

polymers. One of these, described in German Patent App.
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Ne 2.,225.323, consists in adding to the polymer up ftc
30% by weight on the total weight of a combination cf
red phosphorus and{melamine. According.to such a methad
appreciable results are achieved only by adding conside
rable quentities of the two compounds, more particular-
ly greater than 5% by weight as far as the red phospho
rus is concerned.

It has now been found by the Applicant that it is
possible to obtain olefinic polymer compositions endowed
with an improved combustion resistance by means of a low
additidn of anti-flame agents, by using a complex anti--
ignition compound consisting, in the ponderal percentages
on the polymeric composition hereunder indicated, the fol

lowing substances:

1) from 1 to 5% by weight of red phosphorus,
2) from 0 to 10% by weight of a substance capable of free
ing mainly ammonia by thermal decomposition,
3) from 0.3 to 2% b.w. of a promoter of free radicals.
Thus, bbject of this invention are compositions bhacszd
on olefinic polymers conteining the above indicated pfo-
ducts in the above established quantities.

As substances capable of freeing ammonia by thermal d=2
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composition, are suited all those compounds, both organi
cal as well as inorganical, that are capable of decompo-
ging in that way at a temperature not lower than the
processing temperature of the olefinic polymer, both du-
ring the preparation of the compositions as well as in
the preparation of possible ﬁanufactured articles star-
ting from such compositions (e.é.; extrusion, die-casting,
etc.). At any rate, those compounds must have a thermal
stability that be sufficient for overcoming undamaged,at
least in part on the quantity initially present in thecom
position, the various stages of heat treatment or trans-
formation under heat of the polymer itself.

Examples of usable compounds are, for instance, or-
ganical and inorganical ammonium salts such as chloride,
phosphates, ammonium sulphonates, as well as the amino-
-triazines (melamine, acetoguanamine, benzoguanamine, am-
meline, ammelide) and other organical nitrogenous com-
pounds such as urea and its derivatives, thiourea and its
derivatives, dicyandiamide. Amongst these compounds pre

ferred ones are the ammonium polyphosphates which fall un

der the genexral formula (NH4) wherein n is an

n+2Pn03n+l
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integer'equgl to at least 2.

The composition of polyphosphates of the above gene
ral formula, but where n is & number greater than 20, is
practically the composition that corresponds to the fcz
mula of the metaphosphates (NH4P03)n.

Example of such polyphosphates are: "Exolit 263"
(produced and marketed by Benckiser Knapsack G.m.b.H.,
Germany) having the composition (HH4PO3)n wherein n is
greater than 50, and "Phos-Chek P/30" (produced and sold
by Monsanto Chemical Co.) of an analogous composition.

Other usable phosphates are those derived from amines
such as for instance dimethylammonium sulphate or diethyl
ammonium sulphate, ethylendiamine phOSphate, oxtho- or
pyrophosphate of melamine.

Amongst the free r¢fadical promoting compounds there
may be considered all those which have a thermal stability
sufficient for overcoming, without decomposition, or only
partially decomposing themselves, the iransformation ope-
ratioﬁs under heat of the polymer, so that in the endpro-
duct or in the manufesctured article, said compounds be

present in quantities comprised between 0.3% and 2% by w.

Exanmple of usable promoters are for instance: 3,4-dimethyl-
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—3,4—dipheny1hgxane and 2,3-dimethyl-2,3-diphenylbutane,
marketed as "INTEROX CC DFH" and INTEROX CC DFB" (prod.
by Peroxid-Chemie GmbH),

Preferred compositions consist of 1%-2% of red phospho-
rus, from 1% to 5% of the ammonia supplying compound and
from 0.3% to 1% of free radical vromocter.

Wh en the ammonia supplying compound is however absent,
the preferred compositions will consist of from 3% to 5%
of red phosphorus and from 0.5% to 1% of free radical pro
moter.

The compositions of the present invention offer the
double advantage of a low level of concentration of total
additives, although still falling within classificatim&Vg
as far as self-estinguishing properties are concerned, and
a low content in red phosphorus, which is notoriously no-
xious in as far as it may give place, in the presence of
humidity, to pcisonous phosphorated hydrogen.

The olefinic polymers to which refer the compositions
of the present invention, are in particular: polyethylere,
polypropylene prevailingly consisting of isotactic macro-
molecules, the static or block-copolymers of ethylene-pro

pylene.
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The self-estinguishing compositions according fto the
present invention may be obtained according to methods of
the Prior Art: for instance, the polymér and the anti-
-flame additives ere mixed together in a Banbury-type or
Brabender-type mixer, at the platification temperature of
the polymer. The thus obtained mix is then extruded through
a DOLCI-type extruder (screw diameter = 20 mm; length/diam.
ratio of screw = 23; revolving speed of screw = 20 rpm) at
the temperature most suited for obtaining a granulated pro
duct, said temperature varying from polymer to polymer.

For determining the self-estinguishing properties of
the polymeric compositions object of the pre;ent invention,
in general one operates in the following way:

With the granulated product, by means of die-casting, there
are prepared sheets 1.6 mm thick. On the sheets thus pre-
pared, the level of 'self-extvinction" is determined by ap-
plication of UL-94 Standards (issued by "Underwriters La-
boratories" - USA) which supply an evaluation of the degree
of 'self-exiinction' of the plastic materials.

The UL-94 Standards foresee various different, more
or less strictfest conditions, and allow to classify the

sample or specime at various levels of 'self-exXxtinction!.

’
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I. the tests reported on Tacvie I, thiere has been adozted

the method of the "Vertical Zurning Ta2ct" which allows to
2

ciassify the test matexzial at decreasing levels: V-0, V-1

The test-piece or =pecimen, held in a vertical posi

tion by a2 suitable support, is primed or ignited with =

flame at its lower end, making two attempts of ignition,

each for a duration of 10 seconds. The three 'self-extinc

tion" levels indicated above may be thus briefly defined:

V-0

None of the specimen burns for more than 10 seconds
after each application of the flame, nor drops burning
particles. Moreover, the total combustion time does
not exceed 50 seconds for the 1C attempts carried out

on the group of 5 testpieces.

V-1 Here are admitted combustion times up to 30 seconds per

single testpiece and up to 250 seconds for 10 attempts
carried out on a group of 5 testpieces. Also at this
level no testpiece should drop burning particles.

The admitted combustion times are the same as those
of level V-1, but there is admitted the drovpirz of

burning particles.
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The examples reported by Table I, which are just il
lustrative and in no Way limiting of the inventive idea
of the invention, show the percentages and the type of
additives in polypropylene-based compositions with a
melt index 3.5-5 g/10 min., and moreover indicate the
classification of the compositions according the previous
ly mentioned standards for testpieces 1.6 mm thick, and
the combustion time totalized in the 10 ignitions fore-
seen for each groﬁp of 5 testpieces.,

For evaluating the values of such a duration, as reported

on the Table I, it must be taken into consideration that,

eaccording to UL-94 Standards, a classification of the ma-

terials under tests V-2 requires a cumbustion duration not
exceeding 250 seconds.

(table I on next page)
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Self-estinguishing polymeric composi%ions consisting
of an olefinic polymer and, on the.total weight of
the composition, from 1% to 5% of red phosphorus,
from 0% to 10% of a substance capable of mainly free
ing ammonia by thermal decomposition, and from 0.3%

to 2% of a promoter of free radicals.

Compositionsaccording to cheim 1, characterized in
that it consists of from 1 to 3% of red phopshqrus,
of from 1% to 5% of a substance capable of freeing
mainly ammonia by thermal decomposition, and of from

0.3% to 1% of a promoter of free radicals.

Compositions according to claim 1, characterized in
that they consist of from 3% to 5% of red phosphorus

and of from 0.5% to 1% of & promoter of free radicals.

Milan, Bli - 30.VI.'82
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